" Sanitized Copy Approved for Release 2011/09/14 : CIA-RDP80-00809A000600380372-7

r

CLASSIFICATION SECRET sscg I

CENTRAL INTELLIGENCE AGENCY

INFORMATION FROM
FOREIGN DOCUMENTS OR RADIO BROADCASTS CD NO.

REPORT

COUNTRY USSR DATE OF
INFORMATION 1950

SUBJECT Scientific - Chemistry. progress in various

fields ) -
How DATE DIST, /9 Mar 1951
PUBLISHED Bimonthly periodical

WHERE
PUBLISHED Moscow . NO. OF PAGES 5

DATE
PUBLISHEC  Feb 1950

SUPPLEMENT TO {
LANGUAGE Russian REPORT 50X1-HUM §

Bl THiS DOCUMENY COTAIKS INF?'TIA:I"OIN ::’::[:‘o'}“ll,;:r;:,:: ﬂ:;:: .
u. s ¢, ;’I,“A':: :‘:'Ts"n:::u: ITS TRAMSMISSION OR THE REVELATION TH|S IS UNEVALUATED |NFORMAT|ON

OF 1TS CONTENTS IN ANY MANNER TO AN UNAUTHORIZED PERSON IS PAO-

* HISITED BY LAW. RIPRODUCTION OF THIS FORW IS PROHIBITED.

SOURCE - Izvestiya Akademii Nauk SSSR, Otd.eleniye\xhimit.heskikh Neuk, No 1,1950,
pp 1-13.

2

T —— SOME DEVEROPMENTS IN THE FIELD
OF SOVIET' C TRY ~AND CHEMICAL'TECHNOLOGY
T . T T

ve

Acad N. N. Semenov

“ /At a meeting of the Department of Chemical Sciences,. Academy
of Stiences USSR, held in honor of the TOth birthday of I. V. Stalin,
N. N. Semenov presented & report entitled "I. V. Stalin and the De-
velopment «:6f ' Soviet. .Chemistry" <from which the information below
has been taken: In this report, he drew a parallel between the pro-
gressive philosophy of Soviet scientists and the bourgeois ideology
to which Western scientists are allegedly partial. According to
Sémenov, dialectical materielism and the Merxist-Leninist.outlook
have stimulated Soviet science to unprecedented achievements in the
fields of chemistry and chemical technology; while the idealistic
views held by Western scientists can only lead to general.stagnation
and form a typical expression of this stagnation. Semenov then went
on to pralse the aid which the Communist Party, the Soviet govern-
ment, and .Stalin personally have given to Soviet science and Soviet
chemistry./

Soviet scientists are patriots as far as their country, their science, ‘and
their civilization are concerned. This patriotism is combined with internationalism,
i.e,, respect for the civilization of all nations. One cannot -respect other nations
unless one loves and respects one's own people. On the other hand, Soviet sclen-
tists are waging a relentless fight against bourgeois ldeology in general &and cos-
mopolitanism in particular. The latter is & most poisonous and insidious tool '
which Anglo-American monopolistic capitalism 1s utilizing in its preparation for a
new world war and an attack on the Soviet. Union.

The USSR government is very much concerned with the training of sclentific
and technical personnel. The staffs of instructors at USSR higher educational in-
stitutions comprise T0,000 and include more than 5,000 professors. At the higher
educational i inatitutions alone, 20,000 aspirants are being prepared. Eighty scien-
tific. research institutes have been opened at 32 universities and.their nimber con-
tinues to grow. The erection of a huge new building of the Moscow University where
young people will find the most favorable conditions for study, work, and rest is
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As a result of a number of governmental decisions, scientific workers in
the USSR enjoy exceptionally favorable economic conditions which go far beyond
the fondest dreams of scientists in capitalist countries.

By a decision of the Commnist Party, the chemical industry became the lead-
ing branch of socialist industry. Its leading function became especially apparent
during World War II, when the army was adequately supplied with munitions and
other products required in comnection with the war.

In the field of fertilizers, the 1946-51 Five-Year Plan provided for doubling
the output of phosphate fertilizers, an increase in the production of nitrogen
fertilizers by a factor of 1.8, and an increase of the production of potassium
fertilizers by a factor of 1.3 with reference to the quantities produced in 1940.
The USSR fertilizer industry furnishes a good example of correct scientific
thinking and industrial pioneering evinced by Soviet scientists and engineers. In
spite of the opinion generally held by foreilgn specialists to the effect that
nepheline apatite 1s an unvorksble crude material, a huge industry based on Just
this type of apatite was created beyond the polar circle in the USSR. Two large
vell-appointed cities; Kirovsk and Monchegorsk, were built in connection with this
development beyond the polar circle. The apatites, which according to the orig-
inal plan were to be utilized for the manufacture of fertilizer only, are now be-
ing used in more thean 20 types of production. The chemical treatment of nepheline-
spatite ores is an original achievement of the Soviet Uniom; up to that time,
apatites had not been converted industrially anywhere.

There was practically no potassium industry in Russia before the revolution.
The German capitalists saw to that. Since the first shaft was driven in 1927 eat
Solikamsk, the largest industrial center in the world for the procduction of po-
tassium fertilizers hos come into being there. The ‘Solikamsk industrial center

‘ utilizes the most extensive potassium salt deposits in the world and represents

:J:
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the latest achievement as far as new and originally designed equipment is concerned.
A1l potassium mines are completely mechanized.

A whole network of scientific research institutes participated in the crea-
tion of the potassium industry. This includes the Institute of General and In-
organic Chemistry of the Academy of Sciences USSR, the Ural Chemical L§cient1ﬂc
Researcp] Institute, and the Leningrad Institute of Applied Chemistry. Academi ~
cian N.”S. Kurnakov and his school have made valuable contributions to the inves-
tigation of salt equilibriums in connection with naturally ‘occurring potassium
salt deposits.

0f great importance in sclving problems connected with the apatite and po-
tassium industries was the work done by the NIUIF (Scientific Research Insti-
tute of. Fertillzers and Insectofungicides), where methods for the production of
potassium chloride and highly concentrated potassium fertilizers (under utiliza-
tion of all by-products) were developed.

The Agrochemical Isboratory of NIUIF, the Timiryazev Academy, and other scien-
tific research institutes have done extensive experimental work on the application
of phosphate, potassium, and nltrogenous fertilizers in agriculture. Ammonium
nitrate was first used as a fertilizer on a large scale in the USSR. Recently, a
method for granulating ammonium nitrate has been developed, so that the fertilizer
can be introduced into the soil in this more effective form.

The nitrogen industry began to grow during the First Five-Year Plan end con-
tinued to éxpand and develop after that. Scientific work had a considersble in-

fluence on this development: The work done at the Institute of Physical Chemistry
imeni L. Ya. Karpov on the synthesis and oxidation of ammonia is on a considerably
higher level than similar work done abroad.
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From the viewpoint of the fertilizer industry and the chemical industry
in general, progress achieved in the field of sulfuric acid production was
of great importance. As a result of efforts made by all concerned, the effi-
ciency of sulfuric acld production in the USSR surpassed the best results at-
talned abroad. This progress 1s due to work done at the Scientific Research
Institute of Fertilizers and Insectofungicides, the Institute imeni Mendeleyev,
and plant Iaboratories. The catalytic method of sulfuric acid production was
also perfected by workers at the Scientific Research Institute of Fertilize s
and Insectofungicides and the Institute of Physical Chemistry imeni Karpov.
In the course of this work, theoretical investigations by a nunmber of Soviet
scientists on heat transfer in chemical equipment were utilized and a very
stable and cheap catalyst replacing platinum was developed. The workers in
question also advanced a new and apparently more accurate theory of the kine-
tics of oxidation of sulfur dioxide to sulfur trioxide. The industry of sul-
fur production from gases of copper smelting plants developed in close interde-
pendence with Soviet sclence.

The production of salts from the water of lakes and of the Kara Bugaz Gul
bay is being carried out on an extensive scale. The work of Academician Kurna-
kov and his school was of outstanding importance in connection with the develop-
ment of this industry.

Technical electrochemistry has advanced considerably in the Soviet Union.
This refers to the production of chlorine and alkalis, the electrometallurgy
of aluminum and magnesium; and other fields. Many chemical schools and insti-
tutes of the chemical and metallurgical industries participated in the develop-
ment of this particular branch of industry. Among them are: P. P. Fedot'yev's
school, GIPKh (State Institute of Applied Chemistry), UNIKhIM (Ural Scientific
Research Chemical Institute), and the Institut Narodnogo Khozyaystva (Institute
of National Economy). :

An industry of chemical sources of electric power was also created. Theo-
retical and practical work done at the Institute of Physical Chemistry, Academy
of Sciences USSR, and the Institute of Physical Chemistry imeni Karpov have con-
tributed much to the development of this industry. With respect to theory, USSR
electrochemical work is on a higher level than the corresponding work done
abroad. The principal lines of USSR research were concerned with development
of the theory of electrochemical processes based on investigation of the proper-
ties of the metal surface and under consideration of the phenomenon of solvation.

Chemistry 1s being applied extensively in both ferrous and nonférrous metal-
lurgy. In this connection, one mey refer to the assistance given to the metallurg-
ical industry by Baykov and his school as well as to the contributions made to
the production of various alloys by Kurnakov and his institute, IONKh, (Institute
of General and Inorganic Chemistry) Academy of Sciences USSR. The application of
the method of blcwing blast furnaces and open hearth furnaces with pure oxygen,

according to a suggestion made by Academician I. P. Bardin, holds great promise
for the metallurgical industry.

Soviet scientists have accomplished much in the field of corrosion theories
and the fight against corrosion.

New ideas on the effect which surface-active compounds have on the mechan-
ical strength of solids have led to various practical applications in metalwork-.
ing, the drilling of rocks, and building technology.

The technology of glass, ceramics, refractories, acid-resistant materials )
building and other materials, etc., was advanced by chemists active at GOI, (State
Optical Institute), VIAM (All-Union Institute of Aviation Materials), and else-

vwhere. The general expansion of this field has led to the necessity of orgapiz-
ing the Institute of Silicate Chemistry under +he Academy of Sciences USSR.
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Many organosilicon compounds which have been synthesized by Soviet chem-
ists are being applied in various branches of production.

A powerful carbide and acetylene industry has been created and this in-
dustry serves as a basis for the production of a number of important organic
and inorgenic substances. A number of inorganic syntheses on the basis of
carbide was developed by GiPKh. Organic syntheses using acetylene as the ini-
tial crude material have beern introduc>d on an extensive scele. It is indis-
putable that Soviet research leads the world in this particular field.

Investigations on organometallic and elemento-organic compounds which
are of importance from the viewpoint of the synthesis of fine organic com-
pounds have been carried out et a number of institutions in the USSR. This
work has been brought to a more advanced stage than similar work done abroad,
particularly that done at the Institute of Organic Chemistry, Kazan' Affiliate
of the Academy of Sciences US3R.

The Soviet Union orgenized a powerful synthetic rubber industry earlier.
than any other country in the world. Many types of synthetic rubber are now
being produced in the USSR. The kinetics of polymerization and the theory of
the physical state and mechanical properties of pelymers have heen developed

more thoroughly in the USSR than abroad.

A plastics industry has also been created in the USSR and a great variety’
of plastics is being produced. Plastics are being applied extensively in the
Soviet Unilon's electrical industry. In the fleld of synthetic fibers, an. in-
dustry using rayon, acetyl cellulose, and caprolactem has been developed. Aca-
demician F. P. Shorygin and his school have been. influential in the creation of
i a synthetic fiber technology. " During the Soviet regime, several large specialized
branch scientific research institutes and leboratories dealing with the study of
_plastics and their production have been founded. In recent years, & new sclenti-
fic center, the Institute of High-Molecular Compounds, was organized under the
Academy of Sciences USSR.

During the period of the Stalin five-year plans, the synthetic dyestuff
industry became several times larger. In the course of the past 20 years, we
created our own synthetic dyestuff industry.

An alkaloid industry extracting anabasine, salsollne, nicotine, and other
alkaloids used for combating insect pests and in medicine was organized. Aca-
demician A. P. Orekhov and his school did extensive work on USSR plants bearing
alkaloids snd on the isolation of these alkaloids from plant material, thereby
assuring Soviet science a leading position in this field.

A wood chemical /wood distillation and naval stores?/ industry was developed
under participation of chemists from the Leningrad Wood-Chemical Academy {parti-
cularly Academician B. Ye. Tishchenko) and the Moscow Wood-Chemical Institute.

The applications of chemistry in the petroleum industry are especlally di-
verse -~ the production and refining of gasolines as well as the conversion of
cracking gases and natural gases into valusble chemical products. Of particuler
importance in this field is the work of Academician N. D. Zelinskly's school, and
that of the Institvte of High Pressures, Academy of Sciences USSR, and Khimgaz
(All-Union Scientific Resesrch Institute for the Chemical Conversion of Gases).
One may safely say that the scientific theory underlying hydrocarbon conversions
has been developed in the USSR more completely and thoroughly tha:. abroad.

The modern theory of gas-oxidation processes, the theory of combustion and
explosion of gases (work done at the Institute of Chemical Physics, Academy of
Sclences USSR), and the theory of gasification and combustion of solid fuel (work
done at the Power Engineering Institute, Academy of Sciences USSR, and the Petroleum
Institute, Academy of Sciences USSR) have been developed primarily in the USSR.
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Soviet scientists have created the theory of chain reactions.

- Intensive work on the underground gasification of coal is being done in the
USSR.

Successes achieved by the Soviet photographic and motion-picture industry
are largely due to work done by USSR chemists. The theory of emulsion cooking,
of the latent image, and of the development process have advanced further in
the USSR than abroad.

The theory of ebsorption and adsorption of gases by adsorbents, which is
very important in connection with a number of practical problems, has been
developed by Shilov. Work in this field is being continued by members of his
school.

USSR science has achieved significant results in :I.nvestigations on the
nitration of organic compounds and synthesis with the aid of an electric dis-
charge.

At present, the USSR industry uses exclusively domestic catalysts. This is
& result of persistent and concentrated work by plant engineers and sclentific
colluborators of research institutes. In this connection , the investigations on
the mechanism of catalysis carried out in the USSR by organic chemists belong-
ing to Zelinskiy's school and physical chemiste are much more extensive and in-
teresting than work in this general field which is being done abroad.

Soviet chemistry has become a powerful force that assures the availability
of any type of product which may be required by the country and is capable of

fulfilling any task vhich may be set io it by the Communist Party and the govern-
ment..
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